Introduction
The genus Lupinus is a very large and one of the most complex groups of plants which occur predominately in North and South America. Only around 12 of large seeded species occur in the M editerranean region and were cultivated by early civilizations for its edibles seeds (Planchuelo, 1978) . The seeds composition have been primarly analyzed for its nutritional value as a main source of protein in many part of the world. The major components of the seeds by dry weight are protein (36-48% ), oil (8 -2 5 % ) and carbohydrates (1 1 -14%) (Fuentes and Planchuelo, 1995) . Literature reviews related with seed lipid com ponents show that the better known species are the cultivated lupins and a few wild species of the European and African M editerranean region and North America Huesa Lope et al., 1985; Roem er and Jahn-D eesbach, 1988; Becker et al., 1989; Souza et al., 1989; Bertoni and Cattaneo, 1990; Mason et al., 1990) . The fatty acid and sterol composition of seeds have been frequently used in biochemical systematic and have proved to be a valuable tool in studies of Quercus (Rafii et al., 1991) , Cupressus (Rafii et al., 1992) and Solanum (Zygadlo, 1994) . For Lupinus, the relationships between species have been studied only from the morphological aspects and Reprint requests to Dr. the chemotaxonomic implication of the alkaloid contents.
This paper compares seed oil content, fatty acid and sterol patterns of cultivated varieties of L upi nus albus, L. angustifolius and L. mutabilis with two wild South American lupins, L. gibertianus and L. albescens which are native to Northeastern Argentina, Paraguay and Uruguay. Actually, these two wild species are the object of intensive study in several areas of sciences, because, L. gibertianus has morphological characters very similar to L. an gustifolius L. and has been considered as its pos sible ancestor (Planchuelo-R avelo, 1991) and L. albescens is a pioneer species in sand dune fixation and a good nitrogen-fixing plant (Oliva and Planchuelo, 1996) .
In this new approach, seed lipid analysis and nu merical taxonomy are combined to establish pos sible relationships between wild and cultivated lupins.
Results and Discussion
Seed weight, percentage of crude oil by dry m atter and refractive index of each sample are presented in Table I . The percentage of oil content over dry m atter found in seed of cultivated species agree with data published by other authors (B er toni and Cattaneo, 1990; Mason et al., 1990) .
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Fatty acid
Fatty acid composition, oleic/linoleic acid ratio, nonsaturated/saturated acid ratio and iodine value are presented in Table II . The concentrations of major fatty acids in all cultivated species agree with the amounts cited by many authors, including Müzquiz et al. (1982 ), Huesa Lope et al. (1985 , Mason et al. (1990) .
Main fatty acids for all samples are oleic (C18:l) and linoleic acid (C18:2). The concentration of palmitic acid ( 0 6 :0 ) is higher than linolenic acid ( 0 8 :3 ) in L. mutabilis, L. angustifolius and L. alb escens, the opposite occurs in L. albus and L. gib ertianus. Stearic acid ( 0 8 :0 ) concentration ranges from traces to 8.8%, being highly variable within the varieties of the same species and between the different species analyzed. O ther acids present in less quantities are myristic ( 0 4 :0 ), palmitoleic ( 0 6 :1 ) arachidic (C20:0), eicosenic (C20:l), eicosadienoic (C20:2), behenic (C22:0), erucic (C22:l) and docosadienoic acid (C22:2).
Erucic acid (22:1), fecuently referred as an inde sirable fatty acid, (Müzquiz, et a l 1982) is present as traces or in small quantities of the total fatty acid content in all varieties of cultivated species and in appreciably amount (2.1%) in L. gib ertianus.
It is particularly notable that a large amount (3.7%) of a fatty acid can be ascribed to tetracosanoic acid (C24:0) present in L. gibertianus and only as traces in all other samples. This fatty acid was only cited (1.03%) for a wild european species (L. hispanicus) by Varejäo et al. (1994) .
The largest oleic/linoleic acid ratio ( 0 8 .1 / C18.2) was observed in L. albus (2.34-3.42) fol lowed by L. mutabilis (1.35-2.85) and L. angusti folius, (0.72-1.05). The two wild species show ra tios below 0.5 which indicates a very poor oil quality. The nonsaturated/saturated acids ratio are quite large and variable and do not contribute to the typification of any oil pattern. The iodine value (Sallee, 1967 ) for all samples is in a range of semi drying oil. The present results suggest that Lupinus albus and L. mutabilis are the only two species whose seed oil content and fatty acid composition allow them to be considered as potential oil crops.
Sterols
The amounts of sterol com ponents are very sim ilar between the varieties of the same species. (Varejao et al., 1994) . The A 7-stigm asterol and A 7-avenasterol are cited for the first time for the genus Lupinus.
Cluster analysis
The correlation in the two major cluster groups of the phenogram (Fig. 1) is highly negative. Thus, it may be attributed to the different genetic back ground (Wolff and Kwolek, 1971) of the species analyzed. The genetic improvement of grain for human nutrition, carried out for at least several (Planchuelo-R avelo, 1991) and alka loid analysis (P lanchuelo-R avelo et al., 1993), whereas L. albescens that is morphologically dis tinct and has a unique alkaloid profile (P lanchuelo-R avelo and Wink, 1993) shows for the first time some resemblance with L. angus tifolius.
Variability between varieties and species could be considered as a result of environmental influ ences as has been previously reported for the Leguminosae (Souza et al., 1989; Wolff and Kwolek, 1971) . As a conclusion it is possible to say that seed lipid com ponents in Lupinus are good indicators of the quality of the grain for human comsumption and also contribute with valuable information in interpretating species relationship. L. mutabilis: the lines, P 33, P 106, P 154, were originated from trials carried out in Cuzco by the University "La Molina," Lima, Peru. The lines E 001 and E 042 were from Santa Catalina Experi mental Station in Izobamba, Ecuador.
Experimental
Plant material
The wild species were obtained from popula tions growing in sandy soil at each side of the Par ana River. Voucher specimens are: L. albescens: Catalogue N° 0050; L. gibertianus: Catalogue N° 0051.
Seed samples and voucher specimens are depos ited in the Lupinus''s seed collection and herbar ium at the Facultad de Ciencias Agropecuarias (ACOR) University of Cordoba, Argentina.
Oil extraction and G L C procedure
Samples were ground to a fine powder and the 011 was extracted by n -h e x a n e in a Soxhlet during 12 hrs, and then it was evaporated under low pres sure at 40° C. Saponification was accomplished by refluxing the oil for 45 m inutes with a 1.0 n methanolic potassium hydroxide solution. The esterification of the methanolic extract was achieved by 1 n methanolic sulfuric acid solution.
Four decimicrolitres of the fatty acids' methyl esters were injected onto a G C -R IA Shimadzu with R P F R -G 1 processor, FDI detector and cap illary column A T -W A X (Superox II) 30 m x 0.25 mm ID. Column tem perature was set from 180 to 240° C, with nitrogen as gas carrier. The analysis was run three times for each sample. Fatty acid identification was done by comparison, with a standard mixture of fatty acids methyl esters. Theoretical iodine absorption value was calculated based on the percentages of enoic fatty acids (Car reras et al., 1989) .
The unsaponifiable fractions were applied uni formly along a line 1.5 cm from one edge of the 20 x 20 cm plates with a 1 mm layer of silica gel 60 G (M erck). The solvent system chloroform:diethyl ether was 90:10 V/V (K am al-E ld in et al., 1991) . Cholesterol, dehydrocholesterol, stigmasterol, ß -sitosterol and campesterol were used as reference spots on both sides of the TLC. The sterols were analyzed with a CPB1 capillary column, S E -30. The column operates with an initial tem perature of 200° C, increasing 2° C/min, to the final maxi mum tem perature of 300° C. Nitrogen at 60 ml/ min was the gas carrier. Identification of com pounds was accomplished by comparison with standards (Sigma), other non standards sterols were identified by the relative retention time cited in Zygadlo (1994) . All retention times were taken against cholesterol.
Numerical analysis
Characters considered for the 20 samples (OTUs) were the am ount of fatty acids and sterols and the percentage of crude oil by dry m atter. The data matrix was analyzed using correlation coeffi cient and weighted pair-g ro u p , Sperm an's averages (W PGMS) method. The cluster analysis was accomplished using the Numerical Taxonomy and Multivariate Analysis System (Rohlf, 1987) .
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